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DETAILED OFFICE ACTION 

1 . This is in response to Applicant Communication on 1 1/6/2007 

2. Claims 1-27,30-34,37-40 are pending in the Application. Applicant has cancelled claims 
26-29 and 35-36 and withdraws claims 2-7,9-1 1,13-25,30-34 from consideration as directed to 
non-elected inventions. 

Claim Rejections - 35 USC § 103 

3. The following is a quotation of U.S.C. 103(a) which forms the basis for all obviousness 
rejections set forth in this office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set forth in 
section 1 02 of this title, if the differences between the subject matter sought to be patented and the prior art 
are such that the subject matter as a whole would have been obvious at the time the invention was made to 
a person having ordinary skill in the art to which said subject matter pertains. Patentability shall not be 
negatived by the manner in which the invention was made. 

4. The Examiner noted that claim 1 has some limitation recited in the preamble. A 
preamble is generally not accorded any patentable weight where it merely recites the purpose of 
a process or the intended use of a structure, and where the body of the claim does not depend on 
the preamble for completeness but, instead, the process steps or structural limitations are 

able to stand alone. See In re Hirao, 535 F.2d 67, 190 USPQ 15 (CCPA 1976) and 
Kropa V. Robie, 187 F.2d 150, 152, 88 USPQ 478, 481 (CCPA 1951). 
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5. Claim 1,8,37-38,40 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
Daughton et al. (US patent 6,744,086) in view of Chen et al. (US patent 5,917,747) 

With regard to claim 1, Daughton 086 discloses ( in the abstract, fig 4, fig 12, column 7 
line 25-32,column 8 lines 5-10, column 9 line 55-62 ) a spin-current switched magnetic memory 
element, comprising: a plurality of magnetic layers, at least one of said plurality of magnetic 
layers having magnetic anisotropy component ( the abstract line 2) and comprising a current- 
switchable magnetic moment( column 10 lines 4-11) ; and at least one barrier layer ( fig 4, layer 
5 ,column 4 line 25-26) formed adjacent to said plurality of magnetic layers. 

Missing in the Daughton 086 disclosure is the specific wherein at least one of said 
plurality of magnetic layers having a perpendicular magnetic anisotropy component. 

Chen 749 , however, disclose a magnetic memory cell wherein at least one of said 
plurality of magnetic layers having a perpendicular magnetic anisotropy component.( column 3 
lines 24-29,column 4 lines 1-13) 

It would have been obvious to one of ordinary skill in the art at the time the invention 
was made to incorporate this feature, as taught by Chen 749, into the device disclosed by 
Daughton 086 and come up with the invention of claim 1 . 

The rationale is as the following: 

A person skilled in the art at the times the invention was made would have been 
motivated to improve the device by Daughton by making it to consume less power in both read 
and writing mode and reduce the switching field as suggested by Chen in column 2 lines 4-16 in 
order to make it a superior device Note that a reduced switching field will improve the MRAM 
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device in response to the tiigti demand of the present electronic industry toward increasing 
micro-miniaturization. 

With regard to claim 8, Daughton 086 (in fig 3 fig, 4) discloses a magnetic memory 
element comprising: first and second leads (fig 3 layer 3 and 9, fig 4 layer 24 and 27); and a 

pillar formed between said first and second leads, said pillar including said at least one barrier 
layer (fig 3 layer 5 ,fig 4 layer 15) and at least one magnetic layer of said plurality of magnetic 
layers. 

The rationale as why claim 8 is obvious over Daughton 086 in view of Chen 749 has 
been set forth in the rejection of claim 1. 

With regard to claim 37, Daughton 086 discloses a spin-current switched magnetic 
memory element, wherein said current-switchable magnetic moment is switchable via an electric 
current directly injected into said plurality of magnetic layers( column 10 lines 4-1 l,column 12 
lines 40-67). 

The rationale as why claim 37 is obvious over Daughton 086 in view of Chen 749 has 
been set forth in the rejection of claim 1 . 

With regard to claim 38, Daughton 086 discloses a spin-current switched magnetic 
memory element wherein said ciirrent-switchable magnetic moment is switchable via an 
interaction of a spin-polarized current and a magnetic moment of a magnetic layer in said 
plurality of magnetic layers ( column 10 lines 4-1 l,column 12 lines 40-67).. 

The rationale as why claim 38 is obvious over Daughton 086 in view of Chen 749 has 
been set forth in the rejection of claim 1 . 
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With regard to claim 40 ,as set forth in the rejection of claim 1, the Combined Daughton 
086 in view of Chen Discloses all the invention including a spin-current switched magnetic 
memory element, comprising: a plurality of magnetic layers comprising at least one magnetic 
layer having a magnetic moment that is switchable via an exchange of angular momentum 
between a spin-polarized current and a magnetic layer in said plurality of magnetic layers; 
at least one barrier layer formed (Daughton 086 fig 4, barrier layer 14 or 15) adjacent to said 
plurality of magnetic layers: ;~and wherein said plurality of magnetic layers includes_a 
perpendicular magnetic anisotropy component ( Chen 749 lines 12-34 ) which -at least 
substantially offsets an easy-plane demagnetization effect in said plurality of magnetic layers 

The rationale as why claim 40 is obvious over Daughton 086 in view of Chen 749 has 
been set forth in the rejection of claim 1 . 

6. Claim 12,39 are rejected under 35 U.S.C. 103(a) as being unpatentable over Daughton et 
al. (US patent 6,744,086) in view of Chen et al. (US patent 5,917,747) and in further view of 
Nakada et al. (US patent 6,341,053). 

With regard to claim 12, as set forth in the rejection of claim 8, the device named device 
of Daughton in view of Chen, disclose all the invention except for a lead or electrode that 
includes a magnetic layer. Nakada, however, (in fig l,colimm 4 line 58-65) discloses a lead 
( layer 12) that can include a magnetic layer 13. 

It would have been obvious to one of ordinary skill in the art the time the invention was 
made to incorporate a lead layer ( layer 12) that can includes a magnetic layer as taught by 
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Nakada into the Daughton in view of Chen device and come up with the invention of claim 12 
of the present Application. 

The rationale is as the following: 

A person skilled in the art at the time the invention was made would have been motivated 
to reduce the signal to noise ratio of the Daughton in view of Chen device as suggested by 
Nakada (See Nakada reference column 2 lines 14-15) in order to make it a superior one.. 

With regard to claim 39, Daughton 086 discloses a spin-current switched magnetic 
memory element wherein said current-switchable magnetic moment is switchable via an 
exchange of angular momentum between a spin-polarized current and a magnetic layer in said 
plurality of magnetic layers. 

The rationale as why claim 39 is obvious over Daughton 086 in view of Chen 749 and in 
further view by Nakada 053 has been set forth in the rejection of claim 12. 

7. When responding to the office action, Applicants are advised to provide the examiner 
with the line numbers and the page numbers in the application and/or references cited to assist 
the examiner to locate the appropriate paragraphs. 

8. A shortened statutory period for response to this action is set to expire 3 (three) 
months and 0 (zero) day from the day of this letter. Failure to respond within the period 
for response will cause the application to be abandoned (see M.P.E.P. 710.02(b)). 
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CONCLUSION 

9. Any inquiry concerning this communication or earlier communications fi-om the 
examiner should be directed to Thinh T Nguyen whose telephone number is 571-272-1790. 
The examiner can normally be reached on Monday-Friday 9:30am-6:30pm. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Steven Loke can be reached at 571-272-1657. 

The fax phone number for the organization where this application or proceeding is 
assigned is 571-273-8300. 

Information regarding the status of an apphcation may be obtained from the Patent 
Application Information Retrieval [ PAIR ] system. Status information for published applications 
may be obtained from either Private PAIR or Public PAIR. Status information for unpublished 
applications is available through Private PAIR only. For more information about the PAIR 
system, see http://pair-direct.uspto.gov. Should you have questions on access to the Private PAIR 
system, contact the Elecfronic Business Center (EBC) at 866-217-9197 (toll-free). 

/Thinh T. Nguyen/ 

Patent Examiner 
Art Unit 28 18 



